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Description 

Rein of the Invention 

5 The present invention is directed to a solvent system suitable for preparing a stabilized injection concentrate con- 
taining a pSrrnaceutical agent More particularly, the invention is directed to a stabilized injection concentrate us.ngi 
r^ sSystem having a reduced carboxylate anion content arxi a method for stabilizmg a pha^^ 

position. 
io Rarknround of the Invention 

Pharmaceutical compositions usually require a suitable solvent or earner system to dispers • 
enaWekconposrtiontobe administered ,o a patient The sohvert must typically be capable dsolub.^ 
Z i" therapeSly effective amount of the active agent to produce an effective injection composrt.on. Moreover, the 
solvent svstem must be compatible with the active agent and be non-toxic to the patient. 
NumS 

to be eSv? To overcome the disadvantages of the limitations of the solvent to solubilize the active agent mixtures 
of too * 2 m scents are sometimes used These co-sotvent systems are suitable for solubilizing many pharmaceu- 
ticalaoents which cannot otherwise be solubilized or dispersed in a earner system. 

OnrexaZte oTa co-solvent system incorporates a mixture of a polar solvent and a non-onic solvent, such as a 
mixture ^TpTye%lene g^col and Cremophor EL. Cremophor EL is a condensation product of castor oil and ethylene 
Se si iSSUl suitable convent system for many pharmaceutical agents is a 50:50 m^reofe^ano. 
and Cremophor EL. Although these co-solvent systems can be effective in solubilizing many compounds, they are mot 
ShSS dsadvantages For example, co-sotvents of ethanol and Cremophor are known to result >n particulates 
foZg upon dilution wuh infusion solutions. In addition, ftorous precipitates of unknown ^ rt ' on r ^' n ^" e 
Smpli^s during storage for extended periods of time, ft is generally believed that the prec,p.tates are decomposi- 
tion byproducts of either components in the solvent or the solubilized agent. 

5^091/02531 . published March 7. 1991 . Cremophor is disclosed as reversing the multidrug ^nce Pheno- 
»ype of a iumor cel. without altering the drug sensitivity of the parent cell line. Cremophor s «*><»*«"> increase 
hemopoiesis reconstituting capacity and/or maintain hemopoiesis reconstituting capacity following perturbation of bone 
marrow to Diotect a patient during radiation and/or chemotherapy cancer treatments 

Se eSXf a pharmaceutical composition including a co-sotvent system is Taxol whichconta^ padrtaxel 
inasS Z ethanol and Cremophor EL Pacfitaxel isolated from the Pacific yewbark which has beer .used to 
rit cancer patients. Although the ethanol and Cremophor EL co-solvent system is effective ,n solub,l.z,ng sufhaen 
Su^thfpSitaxe.. tife resulting composition has been shown to have a limited shelf life. = s^for 
extended periodsof time, the potency or pharmaceutical activity of 1he composition can decrease as muchas 60%. 

Thas bee^ discovered thaTcommercial grade Cremophor EL with ethanol as a co-solvent, although effe<*ve in «* 
ubili ing pEar^X agents, produces injection conposrtions that exhibit bili *^ 
in particular, pharmaceutical compositions of Taxol in a co-sotvent of 50:50 by volume of del^ratedj^ alcohol and 
commercial grade Cremophor EL exhibit a loss of potency of greater than 60% after storage for 12 weeks at 50 C. The 
loss of potency is attributed to the decomposition of pacfitaxel during storage. 

Sevtous efforts to develop a shelf stable composition of some pharmaceutical compositions in various co-solvent 
systeThav^nSbi^ 

SI ufeo for preparing stabilized compositions and. in particular, stabilized injection compositions containing a 

45 *^^20^ 

comprising pacfitaxel, polyethoxylated castor oil and ethanol adjusted to a P H less than 8.1 by addition of an acd. 
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Summary of the Invention 

The invention is directed to a solvent system and in particular a co-solvent system suitable * ^« 
injection conpositions containing at least one pharmaceutical agent Accordingly, rt .s a primary object of the invention 
to provide a method of preparing stabilized pharmaceutical compositions including the novel sohvent system. 

Z ^ stab^eTpharmace^ical composition produced from the solvent system of the invention has been shown to 
haveTsh^^ 

for use with pharmaceutical compounds that exhibit deoonvx,sitionwh,ch B catalyzed by cartoxylatean,^^ 
are the antineoplastic agents pacfitaxel. camptothecin and denvatives thereof. 

^e sSed composition of the invention comprises at least one pharmaceutical compound selected from the 

grouT^nlS 
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said pharmaceutical compound, said solvent comprising an effective amount of a non-ionic soiubilizing agent having a 
carboxyiate anion content sufficiently low to prevent catalyzed degradation of said pharmaceutical compound, provided 
that compositions comprising paclitaxel, polyethoxylated castor oil and ethanol adjusted to a pH less than 8.1 by addi- 
tion of an acid other than HBr, HF and HI are excluded. 

5 The solvent system of the invention includes a non-ionic soiubilizing agent The solvent system typically includes a 
solvent and a soiubilizing agent. In preferred forms of the invention, the soiubilizing agents are polyoxyalkylene modified 
lipids and alkylene oxides such as polyethylene glycol and derivatives thereof. The soiubilizing agent can be a conden- 
sation product of an alkylene oxide and a lipid or fatty acid. The preferred solvent system includes a polyoxyethylated 
castor oil such as that sold under the tradename Cremophor EL The Cremophor EL is treated to reduce the carboxy- 

70 late anion content to a sufficiently low concentration to minimize the decomposition of the pharmaceutical agent that is 
catalyzed by the carboxyiate anions. The carboxyiate anion content of the Cremophor EL is lowered by either contact- 
ing the Cremophor EL with an aluminum oxide bed to separate the carboxyiate anions as well as other impurities or by 
the addition of an acid and particularly a mineral acid such as HCI or HN0 3 . In further embodiments, the solvent is 
treated with a reactarrt to reduce the carboxyiate anion or convert the carboxyiate anion to a non-reactive form. 

15 Further advantages of the invention are attained by providing a method of stabilizing a pharmaceutical composition 
containing a pharmaceutical agent selected from the group consisting of paclitaxel, camptothecin and derivatives 
thereof and a solvent containing ethanol and a soiubilizing amount of at least one soiubilizing agent as defined in claim 
1 , the method comprising treating the solvent to reduce the carboxyiate content to a sufficiently low level to substantially 
prevent carboxyiate anion catalyzed degradation of the pharmaceutical agent. 

20 

Detailed Description of the Invention 

The disadvantages and limitations of the previous injection composition and solvent systems are overcome by the 
present invention while providing a convenient and efficient method of stabilizing pharmaceutical compositions suitable 
25 for injection. 

It has been surprisingly discovered that paclitaxel reacts with ethanol during storage and that the decomposition of 
paclitaxel is catalyzed by the carboxyiate anions in the solvent. Lowering the carboxyiate concentration of the solvent 
has been found to produce a stabilizing effect in the pharmaceutical composition. The lower carboxyiate concentration 
extends the shelf life of the composition by reducing the rate of decomposition of the pharmaceutical agent and reduc- 
30 ing the formation of decomposition byproducts. 

The solvent system has a sufficiently low impurity content to provide a stabilizing effect in pharmaceutical compo- 
sitions. The resulting pharmaceutical composition produced by the method can be used to prepare injection composi- 
tions by diluting with a pharmaceutical ly acceptable carrier or diluent. The composition is sufficiently stable to minimize 
degradation of the active compound and to reduce the loss of potency during storage. The diluted composition does not 
35 exhibit the formation of precipitates so that the pharmaceutically active agent can be stored in a readily usable form. 

The pharmaceutical composition includes at least one pharmaceutical compound having a tendency to degrade 
during storage where the decomposition reaction is catalyzed by carboxyiate anions. The pharmaceutical compounds 
have antineoplastic activity such as, for example, paclitaxel sold under the tradename Taxol. The various analogs and 
derivatives of Taxol may also be used. 
40 Taxol is prepared as an injection concentrate containing 6 mg/ml paclitaxel in 50:50 by volume ethanol and polyox- 
yethylated castor oil. The polyoxyethylated castor oil is sold under the tradename Cremophor EL Paclitaxel is an active 
component isolated from the bark of Pacific yew trees. Recently, paclitaxel has been found to be produced in small 
amounts from a fungus found in the bark of yew trees. Paclitaxel is known to have antineoplastic activity. 

Another suitable pharmaceutical agent is Camptothecin having the chemical name 4-ethyl-hydroxy-1H-pyrano- 
45 [3\4 , :6,7]indolizinot1,2-b]quinoline-3 t 14(4H, 12H)dione. Camptothecin is isolated from the stem wood of the Chinese 
tree and has been shown to exhibit antileukemic and antitumor activity. 

The pharmaceutical agents paclitaxel and camptothecin exhibit degradation and loss of activity during storage. The 
solvent system and process of the invention are particularly advantageous for use with these pharmaceutical agents 
that react with or are unstable in the solvent. In particular, the pharmaceutical agents of interest have an ester linkage 
so that can be cleaved by an alcohol in the presence of carboxyiate anions. 

Paclitaxel is typically produced as a concentrate or solution in a vehicle suitable for injection in the amount of 6 
mg/ml. The vehicle is usually a mixture of ethanol and Cremophor EL in the amount of 50:50 by volume. During storage, 
the activity of the paclitaxel is known to decrease. Paclitaxel has the Formula I, which HPLC shows to degrade into Bac- 
catin III of Formula II and the ethyl ester side chain of Formula III. 
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invention, the co-solvent comprises about 50:50 by volume of dehydrated ethanol and Cremophor EL 

The co-solvent of the invention preferably includes a non-ionic surfactant as the solubilizing agent with Cremophor 
EL being the most preferred. Cremophor EL is a condensation product of castor oil and about 20 to 40 moles and pref- 
erably 30 to 35 moles of ethylene oxide per mole of castor oil. Cremophor EL may be prepared by the method disclosed 
5 in U.S. Patent No. 3,070.499. Cremophor EL is also known by its common names polyoxyethylene-glycerol triricinoleate 
and glycerol-polyethyleneglycol ricinoleate. The biological and chemical equivalents or derivatives of Cremophor EL 
may also be used. 

In alternative embodiments, the non-ionic surfactant or solubilizing agent may include other ethylene oxide modi- 
fied lipids, hydroxylated tallow oils, polysorbate 80, also known as Tween 80, polyethaxylated 12-hydroxy stearic acid, 

10 polyoxyethylene sorbitan fatty acid esters, polyethylene glycol esters, polyethylene fatty acid esters, block co-polymers 
of ethylene oxide and propylene oxide, ethylated fatty alcohol ethers, and octyl-phenoxy polyethoxy ethanol com- 
pounds. These non-ionic, solubilizing agents can be produced by methods well known in the art or from commercial 
suppliers. The solubilizer may include other condensation products of alkylene oxides, although the alkylene oxide 
modified lipids are generally preferred. Examples of suitable solubilizing agents are PEG 400 and PEG 40 castor oil. 

15 The carboxylate anion content of the solvent can be lowered by a number of methods. In a first embodiment of the 
invention, the Cremophor EL or other solvent is passed through a standard chromatography column of aluminum oxide. 
The aluminum oxide adsorbs the carboxylate anions as well as other impurities to reduce the carboxylate anion content 
of the solvent. 

In an alternative embodiment of the invention, the solvent is treated by the addition of an acid in a stabilizing 

20 amount to reduce the carboxylate anion content to a sufficiently low level to substantially prevent catalyzed degradation 
of the pharmaceutical compound, provided that the method excludes the addition of acid other than HBr, HF and HI to 
lower the pH of a composition comprising paclitaxel, polyethaxylated castor oil and ethanol to below 8.1 . The acid may 
be added to the solvent before or after admixing with the pharmaceutical compound. Generally, mineral acids such as, 
for example, HCI, HBr, HF, HI, H 2 S0 4 and HN0 3 are used. Alternatively, organic adds such as acetic may be used. The 

25 organic acids are generally less preferred since they can provide a source of carboxylate anions to hinder the stabilizing 
effect of the acid treatment. The acid is preferably added in amounts to provide 5.6 x 10* 6 to 8.4 x 10' 6 grams of H + per 
ml of the solvent. Effective stabilization of the composition is obtained by the addition of the acid to provide about 7.0 x 
10" 6 grams of H + per ml. The acid is added to lower the carboxylate anion content to less than or equal to about 0.6 x 
10' 6 gram equivalents of carboxylate anion per ml of solvent 

30 Taxol solutions containing 0.6 x 10" 6 gram equivalents of carboxylate anion have exhibited 94% paclitaxel remain- 
ing after storage at 50°C for 28 days. 1 .0 gram equivalents of anions is neutralized by 1 .0 gram H + per equivalent. 

The amount of acid added to the solvent will depend on the amount of the non-ionic surfactant in the co-solvent 
system and the type of the surfactant. The non-ionic surfactants which by their method of preparation inherently contain 
greater amounts of carboxylate anion impurities will typically require larger amounts of acid to lower the carboxylate 

35 anion content. 

In further embodiments the solvent may be treated with other reactants which are capable of lowering the carbox- 
ylate anion concentration of the solution. For example, insoluble salts of the carboxylates or derivatives of carboxylates 
may be formed. It is generally preferred to remove the carboxylate anions using a reagent which does not form precip- 
itates in the composition. The addition of a strong mineral acid is generally preferred since the mineral acids and the 
40 resulting carboxylic acids are non-toxic and readily solubilized in the solvent. When the carboxylate anions are reacted 
in a manner which form an insoluble precipitate, the precipitate should be separated from the composition prior to 
administering the composition to a patient. 

The following examples are intended to demonstrate the preferred embodiments of the invention. One skilled in the 
art will readily recognize that numerous embodiments of the invention can be practiced to achieve the stabilizing effect. 

45 

EXAMPLE 1 

This example analyzes the properties of Taxol and paclitaxel in a solution of ethanol and Cremophor EL. The Taxol 
was obtained containing 6 mg/ml of paclitaxel in a 50:50 mixture by volume of Cremophor EL and dehydrated ethanol. 

so A first group of samples 1 -4 were prepared using different batches of processed Cremophor EL and a second group of 
samples 5-7 were prepared using different batches of un-processed commercial grade Cremophor EL. The processed 
Cremophor EL was prepared by passing 100 Kg of the Cremophor EL through a standard chromatography column con- 
taining 19.5 Kg of aluminum oxide sold under the tradename CAM AG. In order to understand the cause of the Taxol 
instability in unprocessed Cremophor EL, each sample was analyzed by observing the Karl-Fischer moisture, potas- 

55 sium ion content, acid value, and peroxide value. The results of these observations are presented in Table 1 . 
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TABLE 1 



10 



15 



Type of Cremo- 
phor EL 


Sample No. 


KF Moisture % 


Potassium 
level (ppm) 


Acid Value 


Peroxide Value 


Processed 


Sample 1 
Sample 2 
Sample 3 
Sample 4 


0.2 
0.3 
0.4 
0.8 


<1 
2 
2 
4 


0.2 
0.3 
0.2 
0.3 


8 

o 
O 

9 
3 


Un-Processed 
n.d. = not deter. 


Sample 5 
Sample 6 
Sample 7 
rimed 


2.7 
2.6 
2.6 


463 
482 
j n.d. 


3.4 
1.6 
1.4 


18 

n.d. 

15 



20 



The data ot Table 1 show - ~ ~ ^^iSiMESS 

mophor EL and to determine the nature of the ^^^^"^e^of unprocessed CremophorELas 
^ermine whether high levels of moisture, P^^^^S potency of Taxol. 
determined in Examp.e 1 are related to the rate of deco fi"^™^ Zme of processed Cremophor EL 
Samples 8-21 were prepared by f^J^'^f^c^d as discussed above in Example 1 . Sample 
anddehydrated ethanol. The Cremophor E 10 ^'^^^^ a 50:50 Wv mixture with paclitaxel in the 
22 was prepared as a control sample from u.processed Cr f m ^ h ° r ^ L !" °L |jsled in Tables 2 and 3. Three ml aliq- 
anZmofTmg^ 

tral parameters of the HPLC are as follows: 

Jones Cyano RP 25cm x 4.6mm ID 

S%^etonitrile:65% 20mM acetate buffer (pH 4) 
1.5 mL/min. 
Mobile phase 



30 



35 



40 



45 



50 



Column 

Detector Wavelength 
Mobile phase 
Flow rate 
Diluent 

Sample Concentration 0.05 mg/mL 
Injection volume 20 microliters 
Retention time Taxol 10.5 mans. 
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TABLE 2 



Sample No. 


Component Added 


% KF Moisture 


Initial pH a 


Following storage for 28 
days at 50°C 










%taxol remaining 


pH a 


Sample 8 b 


4% H 2 0 2 solution 


5.5 


4.6 


94.9 


3.6 


Sample 9 C 


10% H 2 0 2 solution 


9.6 


4.6 


96.8 


3.5 


Sample 10 d 


4% water 


5.8 


5.0 


94.5 


4.2 


Sample 11* 


Acetic acid (1 .5 mg/mL) 


2.6 


3.8 


94.1 


4.1 


Sample 12 f 


None (control) 


2.6 


4.4 


95.5 


4.5 



following 1 :1 0 dilution with Water tor Injection. 
b Peroxide value = 232. 
c Reroxide value = 652. 
d Peroxide value = 14. 
e Ac"d value = 1 .2. 



f Acid value = 0.5, Peroxide value ='4. 
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TABLE 3 



Sample No. 


Component Added 


K + level (ppm) 


Initial pH a 


Following Storage for 28 
Days at 50°C. 










% Taxol Remaining 


pH a 


Sample 13 


CH3COOK 0.126% w/v 


530 


5.6 


19.3 


5.1 


Sample 14 


KCI 0.10% w/v 


551 


6.0 


98.8 


4.7 


Sample 15 


NaCI 0.125 %w/v 


4 


6.3 


96.8 


4.9 


Sample 16 


CH3COONH4 0.10% w/v 


4 


5.8 


63.7 


4.7 


Sample 17 


CH 3 COON a 0.104 %w/v 


5 


6.1 


5.8 


5.5 


Sample 18 


CH3CH2COOK 0.144 %w/v 


468 


5.4 


15.2 


5.1 


Sample 19 


Unolelaidic acid (LA) 0.2% W/V 


5 


6.4 


99.5 


5.4 


Sample 20 


K salt of LA 0.228% w/v 


150 


6.3 


52.8 


6.2 


Sample 21 


None (Control) 


<2 


4.4 


95.5 


4.5 


Sample 22 


prepared with unprocessed Cre- 
mophor EL 


•240 


4.6 


86.5 


4.8 



following 1 :10 dilution with Water for Injection. 



As shown in Table 2, the stability of Taxol as a solution of a 50:50 mixture of dehydrated ethanol and Cremophor 
EL is not affected by the addition of hydrogen peroxide, water, or acetic acid, thereby demonstrating that the Taxol insta- 
bility is not related to peroxide value, moisture content or acid value of the Cremophor EL Each of samples 8-1 1 exhib- 
ited comparable loss of Taxol potency regardless of the reagent added. In each of samples 8-11, the percent of Taxol 
55 remaining reflecting the amount of paclitaxel in the samples ranged from 94.1% to 96.8% compared to 95.5% of the 
control Sample 12. 

Sample 13 of Table 3 containing potassium acetate is shown to be less stable than control Sample 21 which con- 
tained no added component. Sample 14 containing potassium chloride is shown to be comparable with the control sam- 
ple 21 . These data suggest that the stability of the Taxol is not affected by the presence of potassium ions but rather are 
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aoVerse*affectedbythe^^^^ 

tuning ionium acetate, sample » "^^ZZ^££^£Z^£ stability of 



EXAMPLE 3 



10 



15 



20 



25 



35 



40 



This exampie is not an embodiment of the ^ 

This example demonstrates the stabtang effect of «ads added Uo Taxol 9 £ v/v of 

phorELThesarnplesinthisexarrp.ew^ 

dehydrated ethanol and unprocessed commercial grade Cremophor ^J*™™*^™ acid ^ 31 was the 
m ixSwithHCI,samp.e 2 9wasmix^^ 

Column Jones Cyano RP 5^. 25cm x 4.6mm ID 

Detector Wavelength 227 nm 

Mobile phase 35% acetonitrile:65% 20mM acetate buffer (pH 4) 

Flow rate 1.5mL/min. 

Diluent Mobile P nase 

Sample Concentration ~0.05 mg/mL 

Injection volume 20 microliters 

Retention time paclitaxel ~ 10.5 mins. 

ThedatainTa*.e4demonstra^ 
These results are consistent with the prem.se that *f h ^f^°"^^ ^l^a and HN0 3 are better stabilizing 
rather than the acid. ™e data further derr^ 

agents with greater than 97% of the Taxol remaimng after 56 ^^^..^'^ ^ acetic acd even when the 
6 to 8.4x10^gran*ofH* P errn..Therrtne^aa* 

acetic acid was added at a higher level of 70 x 1 0 gran* oV H l^™ e ^ u * additiOTi fte acetic aci d as a 
pSe ar^SSg greater than 1 00% is due to analytical variations ,n the measurements. 
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TABLE 4 



TAXOL Injection 
Sample No. 


Acid added (Gms of H + 
added per mL) 


Initial pH c 


Following Storage 
for 56 Days at 50° C. 








% Paclitaxel 
Remaining 


pH c 


Sample 23 a 


II Ol tfs c„i A-6\ 

HOI (3.0X10 ) 


0. 1 


62.8 


4.5 


Sample 24 a 


upi /c e v ir\"6\ 
MO!(o.oX10 ; 




98.1 


3.8 


Sample 25 a 


HOI (6.3X1 0 ) 


3.0 


97.9 


3.8 


bampie 26 


HOI (7.0X10 ) 


0.0 


100.9 


3.6 


Ocuiipic 


n \j\ yf.fAiKj ) 


0.0 


99.3 


3.6 


Sample 28 a 


HCI (8.4x1 0" 6 ) 


3.6 


99.1 


3.6 


Sample 29 s 


CH3COOH (7.0x1 0 6 ) 


4.4 


69.5 


4.5 


Sample 30 a 


HNO 3 (7.0x10- 6 ) 


3.7 


100.4 


3.8 


Sample 31 a 


Control (No acid added) 


5.5 


49.0 


5.0 


Sample 32 b 


CH3COOH (70x10 6 ) 


3.7 


87.8 


3.7 


Sample 33 b 


Control (No acid added) 


6.3 


22.6 


5.5 



25 Unprocessed Cremophor EL, BASF Lot No. 98-2384, was used in these solutions. 

Unprocessed Cremophor EL, BASF Lot No. 14-1213, was used in these solutions. 
c Following 1 :10 dilution with Water for Injection. 



Samples 34A, 34B, 35A, 35B, 36A and 36B as shown in Table 5 were prepared using different lots of Cremophor 
to show the consistency of the stabilizing effect of mineral acids. Each sample was prepared containing 6 mg/ml pacli- 
taxel in a 50:50 mixture of dehydrated ethanol and unprocessed Cremophor EL Samples 34A, 35A and 36A were pre- 
pared in the manner of Samples 23-28 and to contain HCI in an amount to provide 7.0 x 10" 6 of H + per ml. Control 
35 Samples 34B, 35B and 36B did not contain added acid The samples were stored in closed vials for 56 days at 50°C. 
The amount of paclitaxel remaining was determined by HPLC as shown in Table 5. 



TABLE 5 



Cremophor EL Lot 
No. -unprocessed 


Acid added 


Initial pH a 


Following Storage 
for 56 Days at 50° C. 








% Paclitaxel 
Remaining 


pH a 


Sample 34A 


HCI 


4.0 


98.4 


3.9 


Sample 34B 


Control 15 


6.1 


25.0 


5.4 


Sample 35A 


HCI 


3.9 


97.8 


4.0 


Sample 35B 


Control 6 


6.3 


22.6 


5.5 


Sample 36A 


HCI 


3.8 


100.9 


3.6 


Sample 36B 


Control 6 


5.5 


49.0 


5.0 



a Fbllowing 1 :10 dilution with Water tor Injection. 
b No acid was added in the control solutions. 



The data of Table 5 demonstrate the consistent stabilizing effect of mineral acids with greater than 97% of the pacl- 
itaxel remaining after 56 days compared to less than 50% remaining in the control samples. 
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in carboxylate anion content. 
Claims 



10 



15 



paclitaxel, camptothecin and derivatives thereof and . , ^-^una, said solvent comprising an 

^«T^»M»c^^ot»lhanHB..HFrtHla..«a»fed. 

paclitaxel, camptothecin and derivatives thereof .and _ comDound, said solvent comprising an 

contacting said solvent with aluminum oxide. 

equivalents of carboxylate anion per ml of solvent. 

»•«« m naim 1 2 or 3 wherein said solvent comprises a condensation product of alkylene oxide and 

" s Thecorr*ositionofc.aim4^^ 

to 40 moles of ethylene oxide per mole of castor al. 

. The composition of any one of claims 1 to 5, wherein sa« solvent further comprises an alcohol, more specifically 

T. Tnecomposflonofc.^^^ 
in a ratio of about 50:50 by volume. 

na m riaimR 1 to 7 wherein said solvent contains an effective amount of an acid to main- 

ml of solvent. 

, ThecomposHionofciamS^ 

SnSngVf HCI. HBr, HF, HI. and HN0 3 or acetic acid. 

lO.Memc.fc.preparingmestabi.i.edcornpo^ona^ 

preparing the solvent and treating said solvent to reduce the carboxylate content and 
dispersing the pharmaceutical compound in said solvent. 
„. Method of daim 10. wherein sa* treating step comprises contacting sa* sofvent *th aluminum oxide to reduce 
the carboxylate anion content of the solvent. 

13 M et**ofdaim1 2 .wherein^^ 
' ing of HCI. HBr. HF. HI. HzSO* and HN0 3 or acetic acid. 
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PatentansprGche 

1. Stabilisierte Zusammensetzung umfassend mindestens eine pharmazeutische Verbindung ausgewahlt aus der 
Gruppe bestehend aus Paclitaxel, Camptothecin und Derivaten davon; und 

5 ein LOsemittel, das fahig isl, die pharmazeutische Verbindung zu dispergieren oder zu solubilisieren, wobei das 
Losemittel eine wirksame Menge eines nichtionischen Solubilisierungsmittels errthalt mit einem Gehalt an Car- 
boxylatanion, der ausreichend niedrig ist, daB ein katalysierter Abbau der pharmazeutischen Verbindung verhin- 
dert ist, 

vorausgesetzt, daB Verbindungen, die Paclitaxel, polyethoxyliertes CastorOI und Ethanol enthalten, eingestellt auf 
10 einen pH von weniger als 8,1 durch Zugabe einer anderen Saure als HBr, HF und HI ausgeschlossen sind. 

2. Stabilisierte Zusammensetzung umfassend mindestens eine pharmazeutische Verbindung ausgewahlt aus der 
Gruppe bestehend aus Paclitaxel, Camptothecin und Derivaten davon; und 

ein LOsemittel, das fahig ist, die pharmazeutische Verbindung zu dispergieren Oder zu solubilisieren, wobei das 
is Losemittel eine wirksame Menge eines nichtionischen Solubilisierungsmittels errthalt mit einem Gehalt an Car- 
boxylatanion, der ausreichend niedrig ist, daB ein katalysierter Abbau der pharmazeutischen Verbindung verhin- 
dert ist. 

worin vor dem Dispergieren der pharmazeutischen Verbindung in dem Losemittel, das Losemittel behandelt wurde, 
urn den Gehalt an Carboxylatanion zu reduzieren, wobei die Behandlung in Kontakt bringen des LOsemittels mit 
20 Aluminiumoxid umfaBt. 

3. Zusammensetzung nach Anspruch 1 oder 2, worin das Losemittel einen Gehalt an Carboxylatanion aufweist von 
ungefahr 0,6 x 10" 6 Grammaquivalenten Carboxylatanion pro ml Losemittel. 

25 4. Zusammensetzung nach Anspruch 1, 2 oder 3, worin das Losemittel ein Kondensationsprodukt von Alkylenoxid 
und einem Lipid umfaBt, insbesondere polyoxyethyliertes CastorOI oder polyoxyethylierte 12-Hydroxystearinsaure. 

5. Zusammensetzung nach Anspruch 4, worin das polyoxyethylierte Lipidkondensationsprodukt hergesteltt ist aus 
CastorOI und 20 bis 40 Mol Ethylenoxid pro Mol Castarol. 

30 

6. Zusammensetzung nach einem der AnsprOche 1 bis 5, worin das Losemittel ferner einen Alkohol umfaBt, insbe- 
sondere einen Alkohol ausgewahlt aus der Gruppe bestehend aus Ethanol und Polyethylenglykol. 

7. Zusammensetzung nach Anspruch 6, worin das LOsemittel eine Mischung aus Ethylalkohol und polyoxyethyliertem 
35 Castorol in einem Volumenverhaitnis von ungefahr 50 : 50 ist. 

8. Zusammensetzung nach einem der AnsprOche 1 bis 7, worin das Losemittel eine wirksame Menge einer Saure 
enthait, so daB ein Gehalt an Carboxylatanion von weniger als oder gleich ungefahr 0,6 x 10" 6 Grammaquivalenten 
Carboxylatanion pro ml Losemittel eingehaiten ist. 

40 

9. Zusammensetzung nach Anspruch 8, worin die Sdure eine Mineralsdure ist, insbesondere eine Saure ausgewahlt 
aus der Gruppe bestehend aus HCI. HBr, HF, HI, H2SO4 und HN0 3 oder Essigsaure. 

10. Verfahren zur Herstellung der stabilisierten Zusammensetzung nach einem der AnsprOche 1 bis 7, umfassend die 
45 Schritte: 

Herstellen des LOsemittels und Behandeln des Losemittels, urn den Carboxylatgehart zu reduzieren, und 
Dispergieren der pharmazeutischen Verbindung in dem L6semittel. 

so 11. Verfahren nach Anspruch 1 0, worin der Behandlungsschritt in Kontakt bringen des LOsemittels mit Aluminiumoxid 
umfaBt, so daB der Gehalt des LOsemittels an Carboxylatanion reduziert wird. 

12. Verfahren nach Anspruch 10, worin der Behandlungsschritt Zugabe einer Saure in einer Menge umfaBt, so daB 
mindestens 5,6 x 10" 6 , insbesondere ungefahr 5,6 x 10' 6 bis 8,4 x 10" 6 Gramm H + pro ml des LOsemittel erreicht 

55 werden. 

13. Verfahren nach Anspruch 12, worin die Saure eine Mineralsaure ist, insbesondere eine Saure ausgewahlt aus der 
Gruppe bestehend aus HCI. HBr, HF, HI, H 2 S0 4 und HN0 3 oder Essigsaure. 
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Revendications 

en paclitaxel, camptothecine el leurs denvfe; et pha rmaceutique, (edit solvant comprenant 

■ ^Ssar 

oxyethylee a un rapport denviron 50:50 en volume, 
maintenir la teneur en anion carboxylate & moms de ou 6gaie en* 



20 



6. 

un 

30 



35 

boxylate par ml du solvant 



40 

10. 

les Stapes de: 



preparer le solvent et traiter .edit solvent pour rid*, la teneur en carboxylate. et 
dispetser le compose pharmaceutique dans ledit solvant. 

vant 



55 



nH 12 ou (edit acide est un acide mineral, plus particulierement un acide selectionne 
13 -^re~^ 
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